(19) 



J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(") 



EP 0 801 342 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication! 






15 10 1997 Bulletin 1997/42 


(21) 


Application number: 97301962.3 




(22) 


Date of filing: 24.03.1997 




(84) 


Designated Contracting States: 


• Lection, David Bruce 




DE FR GB 


Raleigh, North Carolina 27612 (US) 






• Molander, Mark Edward 


(30) 


Priority: 09.04.1996 US 629716 


Cary, North Carolina 27513 (US) 


(71) 


Applicant: International Business Machines 


(74) Representative: Litherland, David Peter 




Corporation 


IBM United Kingdom Limited 




Armonk, N.Y. 10504 (US) 


Intellectual Property Department 






Hursley Park 


(72) 


Inventors: 


Winchester, Hampshire S021 2JN (GB) 


• 


Carpenter, Mark Alan 






Raleigh, North Carolina 27614 (US) 





(54) Mobile computing with location/motion sensitive user interface 



CM 
< 

CM 
^* 
CO 



00 

o 

CL 
LU 



(57) A method, data processing system and pro- 
gram product for providing a location sensitive user in- 
terface by acquiring a geographic location of the porta- 
ble data processor and selecting a user interface envi- 
ronment associated with the acquired location of the 
portable data processor. The selected user interface en- 
vironment is activated as the user interface environment 
of the portable data processor. The portable data proc- 
essor may also determine if it is in motion. A user inter- 
face environment associated with the portable data 
processor being in motion is then selected and activat- 
ed. Location sensitive data may also be provided based 
upon the acquired location of the portable data proces- 
sor. The location of the portable data processor may be 
acquired from an automated position sensing system. 
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Description 

The present invention relates generally to mobile 
computing. More particularly, the present invention re- 
lates to user interfaces for portable data processors 
such as laptop computers. 

In recent years, decreasing power requirements 
and increased performance of microprocessors has 
lead to increased use of portable data processors such 
as a laptop computers, notebook computers or personal 
data assistants (PDAs). Portable data processors pro- 
vide much, if not all, of the functionality of the older, im- 
mobile desktop computers but add portability as a fea- 
ture. In fact, advances in display technology have made 
high resolution, low power, color or monochrome dis- 
plays commonplace on portable computers which has 
furthered the replacement of desktop systems with port- 
able systems. As portable data processors have taken 
the place of many desktop computers they have 
changed the perception of computers from a back room 
appliance used by data processors to an interactive tool 
accessible to anyone. 

Even though portable data processors were put to 
new and different uses by new and different users, the 
same user interfaces which were used in stationary 
desktop computing were generally brought to portable 
data processors. The stationary desktop computer's us- 
er interface paradigm involved providing a general pur- 
pose operating system which allowed for access to any 
application that was available from the processor. Thus, 
desktop units have a very generic and abstract user in- 
terface which will work in all situations for ail types of 
applications. 

At the same time that technological advances in the 
computer industry brought ever increasing mobility to 
computers, demand for increased productivity among 
the workforce has brought more employees in contact 
with computers. This contact may be in the form of a 
portable computer such as a notebook computer or it 
may be in the form of a more customized processing 
application such as a PDA. As described above, despite 
the proliferation of mobile computing among an ever 
less computer trained user pool, the user interface for 
portable data processors has generally remained the 
generic desktop interface. The generic, multi-purpose 
nature of these user interfaces for portable data proc- 
essors assumes some level of familiarity and experi- 
ence with computers which is less and less present 
among mobile computer users. Thus, more people with 
less computer training are required to operate comput- 
ers with a more generic, abstract and intimidating user 
interface. Furthermore, even if training is available, quite 
often these users are in high turn-over positions which 
presents efficiency and productivity difficulties if exten- 
sive training is required before a new user can become 
productive. Also, in many instances, this disparity be- 
tween the experience and training level of the user and 
the capabilities of the portable data processor naturally 



leads to intimidation and an unwillingness to take full 
advantage of the capabilities of the portable data proc- 
essor. Thus, there is a need for improvements in user 
interfaces of portable data processor devices to allow 

5 greater access to portable data processors by users of 
all types of experience and training levels. 

In view of the above limitations of existing user in- 
terfaces, it is an aim of the present invention to provide 
a user interface which seeks to reduce the complexity 

10 of operating a portable data processor and, thereby, re- 
duces the intimidation felt by users of portable data proc- 
essors. 

It would be desirable to provide a user interface 
which emphasizes appropriate selections, makes data 

15 more accessible to the user and which reduces the like- 
lihood of user error. 

It would further be desirable to increase user pro- 
ductivity by reducing the amount of training required to 
use a portable data processor and also to provide a user 

20 interface which reduces the amount of prior experience 
and knowledge of computer systems required to oper- 
ate the computer system. 

According to a first aspect of the present invention 
there is provided a method of providing a user interface 

25 environment for a portable data processor, the method 
comprising the steps of: acquiring a geographic location 
of the portable data processor; selecting a user interface 
environment associated with the acquired location of the 
portable data processor; and activating the selected us- 

30 er interface environment as the user interface environ- 
ment of the portable data processor. 

Viewed from a second aspect, the present invention 
provides a method of providing a user interface environ- 
ment for a portable data processor, the method compris- 
es ing the steps of: determining if the portable data proc- 
essor is in motion; selecting a user interface environ- 
ment associated with the portable data processor being 
in motion; and activating the selected user interface en- 
vironment as the user interface environment of the port- 

40 able data processor. 

The step of determining whether the data processor 
is in motion may be by accepting user input or by means 
of an automated position sensing system or a global po- 
sitioning system. 

45 in a preferred method, location sensitive data is pro- 
vided based upon the portable data processor being in 
motion. 

A preferred method comprises the further step of 
associating a user interface environment with the port- 
so able data processor being in motion based upon a his- 
torical use of software applications while the processor 
was in motion. The method may additionally or alterna- 
tively comprise the further step of preventing activation 
of a user interface environment based upon the portable 
55 data processor being in motion. 

The step of selecting a user environment may com- 
prise selecting a software application as the user inter- 
face environment associated with the portable data 
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processor being in motion and the step of activating the 
selected user interface environment comprises launch- 
ing an instance of the selected software application. 

For a user interface environment which comprises 
a graphical user interface environment having icons as- 
sociated with software applications, the selecting step 
may comprise selecting a preselected group of applica- 
tion icons associated with the portable data processor 
being in motion as the user interface environment asso- 
ciated with the portable data processor being in motion 
and the activating step may comprise incorporating in 
the graphical user interface the selected preselected 
group of application icons associated with the portable 
data processor being in motion. 

According to a further aspect of the present inven- 
tion there is provided a data processing system com- 
prising: a portable data processor; means for acquiring 
a geographic location of said portable data processor; 
means for selecting a user interface environment asso- 
ciated with the acquired location of said portable data 
processor; and means for activating the selected user 
interface environment as the user interface environment 
of said portable data processor. 

According to a further aspect of the invention there 
is provided a data processing system comprising a port- 
able data processor, means for determining if said port- 
able data processor is in motion, means for selecting a 
user interface environment associated with said porta- 
ble data processor being in motion, and means for ac- 
tivating the selected user interface environment as the 
user interface environment of said portable data proc- 
essor. 

According to a further aspect of the invention there 
is provided a computer program product for providing a 
user interface for a portable data processor, the compu- 
ter program product comprising: a computer-readable 
storage medium having computer- readable program 
code means embodied in said medium, said computer- 
readable program code means comprising: computer 
instruction means for acquiring a geographic location of 
the portable data processor computer instruction means 
for selecting a user interface environment associated 
with the acquired location of the portable data proces- 
sor; and computer instruction means for activating the 
selected user interface environment as the user inter- 
face environment of the portable data processor. 

Thus a location sensitive user interface is provided 
by acquiring a geographic location of the portable data 
processor and selecting a user interface environment 
associated with the acquired location of the portable da- 
ta processor. The selected user interface environment 
is activated as the user interface environment of the 
portable data processor. In an additional aspect of the 
present invention, the portable data processor deter- 
mines if it is in motion. A user interface environment as- 
sociated with the portable data processor being in mo- 
tion is then selected and activated. Location sensitive 
data may also be provided based upon the acquired lo- 



cation of the portable data processor. 

The location of the portable data processor may be 
acquired by accepting user input specifying the location 
of the portable data processor. Alternatively, the location 
s of the portable data processor may be acquired through 
an automated position sensing system. In such an em- 
bodiment, a global positioning system may be utilized 
as the automated position sensing system. 

In a more automated aspect of the present inven- 
io tion, a user interface environment is created based upon 
a historical use of software applications at a specific lo- 
cation. Selection of a user interface environment may 
also be prevented based upon the acquired location of 
the portable data processor. 
is Additionally, a software application may be selected 
as the user interface environment associated with the 
acquired location of the portable data processor. The us- 
er interface environment may then be activated by 
launching an instance of the selected software applica- 
nt) tion. 

When the user interface environment comprises a 
graphical user interface environment having icons as- 
sociated with software applications, the user interface 
environment associated with the acquired location of the 

25 portable data processor may be selected from a prese- 
lected group of application icons associated with the ac- 
quired location of the portable data processor. The user 
interface environment is activated by incorporating in 
the graphical user interface environment the selected 

30 preselected group of application icons associated with 
the acquired location of the portable data processor. 

As will be appreciated by those of skill in this art, 
the above described aspects of the present invention 
may also be provided as apparatus or computer reada- 

35 ble program instruction means. 

Embodiments of the invention will now be- de- 
scribed, by way of example only, with reference to the 
accompanying drawings in which: 

40 Figure 1 is a logical diagram of a system utilizing 
the present invention; 

Figure 2 is a flow chart of one particular embodi- 
ment of the present invention; 

45 

Figure 3 is a flow chart of a historical updating as- 
pect of the present invention; 

Figure 4 is a screen capture of a first user interface 
50 according to the present invention for use in a med- 
ical environment; 

Figure 5 is a screen capture of a modified user in- 
terface according to the present invention for use in 
55 a medical environment; 

Figure 6 is a screen capture of an alternative mod- 
ified user interface according to the present inven- 
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tton for use in a medical environment; 

Figure 7 is a screen capture of a first user interface 
according to the present invention for use in a utility 
environment; 5 

Figure 8 is a screen capture of a modified user in- 
terface according to the present invention for use in 
a utility environment; 

Figure 9 is a screen capture of an alternative mod-, 
ified user interface according to the present inven- 
tion for use in a utility environment; and 

Figure 10 is a screen capture of a second alterna- 
tive modified user interface according to the present 
invention for use in a utility environment. 

As will be appreciated by one of skill in the art, the 
present invention may be embodied as a method, data 
processing system or program product. Accordingly, the 
present invention may take the form of an entirely hard- 
ware embodiment, an entirely software embodiment or 
an embodiment combining software and hardware as- 
pects. Furthermore, the present invention may take the 
form of a computer program product on a computer- 
readable storage medium having computer-readable 
program code means embodied in the medium. Any 
suitable computer readable medium may be utilized in- 
cluding hard disks, CD-ROMs, optical storage devices, 
or magnetic storage devices. 

The present invention provides a user interface en- 
vironment for a portable data processor. According to 
the present invention, a portable data processor ac- 
quires the geographic location of the portable data proc- 
essor and selects a user interface environment associ- 
ated with the acquired location of the portable data proc- 
essor. This selected user interface environment is then 
activated as the user interface environment of the port- 
able data processor. Thus, as seen in Figure 1, a port- 
able data processor, such as a PDA 10, may acquire its 
geographic location, such as in the State of North Caro- 
lina 22, from a satellite positioning system illustrated as 
the satellite 20 in Figure 1 . Based upon the acquired ge- 
ographic location of the portable data processor 10, the 
portable data processor 10 can select the appropriate 
user interface environment for its geographic location. 
For example, the PDA could call up specific applications 
associated with the State of North Carolina and provide 
those applications in an highly accessible manner to the 
user. 

Likewise, the pen-based computer 1 2 may also ac- 
quire its geographic location, such as in a city 24, from 
the satellite positioning system 20. Based upon the ac- 
quisition of its geographic location, a portable data proc- 
essor such as the pen-based computer 1 2 would select 
the appropriate user interface environment associated 
with the city environment and activate the selected user 



interface environment as the user interface environment 
of the pen- based computer 12. Finally, as a further il- 
lustration of the method of the present invention, a lap- 
top computer 14 may be a portable data processor ac- 
cording to the present invention and may acquire its lo- 
cation from a satellite positioning system 20 or other 
type of geographic positioning system and, from that ac- 
quired geographic location determine that it is in a par- 
ticular room 26. Based upon its knowledge that the lap- 
top computer 14 is in a particular room 26, a user inter- 
face environment associated with that room would be 
selected and activated as the user interface environ- 
ment of the laptop computer 14. 

As used herein, the term "user interface" means the 
human-processor interface of the portable data proces- 
sor. For example, a desktop with icons representing ap- 
plications would be one example of a graphical user in- 
terface (GUI) such as that utilized by Apple® Macin- 
tosh®, Windows, or OS/2® operating systems. Other 
types of user interfaces suitable for use in the present 
invention include interfaces such as the 3-D interface of 
Microsoft® BOB® or General Magic's Magic Cap. 
These 3-D interfaces are particularly well suited for use 
with the present invention because they represent dif- 
ferent functions based upon visual representations of 
the locations of those functions. While the present in- 
vention is described herein with reference to a graphical 
user interface, as will be appreciated by one of skill in 
the art, the methods, apparatus and program product of 
the present invention are equally applicable to other 
types of user interfaces such as voice controlled user 
interfaces or character based user interfaces. 

As used herein, the term "user interface environ- 
ment" refers to a particular state of a user interface. For 
example, in the desktop user interface paradigm a user 
interface environment may be a particular desktop with 
particular icons displayed on that desktop. The user in- 
terface environment could then be changed by either al- 
tering the icons displayed on the desktop or by launch- 
ing an instance of an application such that the user in- 
terface environment becomes that of the application 
launched. Accordingly, in addition to changes to the 
graphic user interface elements of a graphic operating 
system, a software application may be selected as the 
user interface environment for an acquired geographic 
location of a portable data processor. In such a case the 
selected user interface environment could then be acti- 
vated by launching an instance of the selected software 
application. Likewise, in a graphical environment having 
icons associated with software applications a preselect- 
ed group of application icons associated with an ac- 
quired location of the portable data processor could be 
selected as the user interface environment for the port- 
able data processor. This selected user interface envi- 
ronment could then be activated by incorporating in the 
graphical user interface the selected preselected group 
of application icons. 

As used herein the term "portable data processor" 
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refers to any type of portable data processor or compu- 
ter having a user interface for human interaction with the 
processor. Examples of portable data processors would 
include PDAs, pen-based computers, laptop computers 
or dedicated processors for specific tasks such as elec- 
trical or utility meter reading or the like. 

In selecting a user interface environment associat- 
ed with an acquired location, the portable data proces- 
sor may change certain aspects of the user interface en- 
vironment to make the environment more appropriate 
for the acquired location. For example, the overall look 
and feel of the environment may change as the location 
of the portable data processor changes. Alternatively, 
certain applications may be made more prominent or 
more accessible to the user based upon the location of 
the portable data processor. Also, location sensitive da- 
ta may be provided to the user based upon the location 
of the portable data processor. The user may also be 
prevented from utilizing certain applications or access- 
ing certain data based upon the location of the portable 
data processor. Thus, activation of a user interface en- 
vironment or elements of an environment may be pre- 
vented based upon the acquired location of the portable 
data processor. 

As will be appreciated by one of skill in the art, var- 
ious combinations of the above elements of user inter- 
face environments may be selected to provide the opti- 
mal user interface environment for ease of use in a par- 
ticular location. This could include prioritizing applica- 
tions which are accessible to the user making more fre- 
quently used applications more readily accessible while 
making less utilized or marginally useful applications 
less accessible. Also, for security and other reasons, the 
user could be prevented from having access to applica- 
tions or user interface environments if the geographic 
location acquired by the portable data processor is not 
considered a secure location. 

The present invention is based upon the acquisition 
of the geographic location of a portable data processor. 
Many techniques are available for acquisition of the ge- 
ographic location of a portable data processor. The tech- 
nique selected for a particular application will depend 
upon the location resolution required for the application 
and the amount of location sensing infrastructure which 
is justifiable for the particular application. For example, 
an extensive infrastructure exists which allows a porta- 
ble data processor to determine its location on the face 
of the earth through global positioning satellite systems. 
However, if the location resolution required for a partic- 
ular application is higher than available from a global 
positioning system, more refined methods of acquiring 
the portable data processor's location may be neces- 
sary. 

One technique for acquiring the geographic location 
of the portable data processor is by accepting user input 
specifying the location of the portable data processor. 
For example, a user may be prompted to input the loca- 
tion of the portable data processor or to select the port- 



able data processor location from a list of possible loca- 
tions. This system has cost and hardware advantages. 
Depending on the resolution required for the location of 
the portable data processor, the acquisition of the loca- 

s tion may be automated using an automated position 
sensing system such as the Global Positioning System 
or GPS. GPS cards are readily available for laptop com- 
puters and provide locations of the computer within 
about 10 feet for civilian applications and with even 

10 greater resolution for military applications. In the event 
that higher resolution of the geographic location of the 
portable data processor is required, specific automated 
position sensing systems may be implemented at a par- 
ticular location, various methods of accurately deter- 

15 mining the position or location of a portable data proc- 
essor are known to those of skill in the art. Examples of 
these methods include radio frequency (RF) or infrared 
(IR) transmitters located at specific locations and an RF 
or IR receiver associated with the portable data proces- 

20 sor. In addition to acquiring the two-dimensional location 
of a portable data processor, the geographic location 
may also include the three dimensional location of the 
portable data processor, which would include an altitude 
or depth component. Thus, a user interface could be se- 

25 lected based upon the portable data processor being on 
a particular floor of a building, an altitude in the air or a 
depth in the sea. 

To minimize the amount of user training required to 
operate systems utilizing the present invention, the as- 

30 sedation of user interface environments with geograph- 
ic locations may be preloaded in the portable data proc- 
essor by a system administrator. Alternatively, for more 
advanced users, the association of a user interface en- 
vironment with a location may be created or modified by 

35 the user to further increase the usability of the user in- 
terface! h a more automated embodiment of the present 
invention, the user interface environment associated 
with a geographic location may be created automatically 
based upon historical use of software applications at a 

40 geographic location. For example, the use of a flight di- 
rectory at an airport could be recorded and, if used often 
enough at a location, the user interface environment as- 
sociated with the airport location could be updated to 
launch the flight program or to make it more accessible. 

45 Additionally, if the portable data processor has access 
to information which categorizes geographic locations, 
such as the geographic locations of all airports in the 
United States, the user could be asked if they would like 
the flight program to also be incorporated in the user 

50 interface environment for all geographic locations of the 
same type. Thus, the user interface environment asso- 
ciated with various locations may be dynamically con- 
figured automatically through user input or through a 
combination of user input and automation. 

55 By acquiring the location of the portable data proc- 
essor over time it is possible for the portable data proc- 
essor to determine if the portable data processor is in 
motion. In fact, if the frequency of acquisition of the ge- 
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ographic location of the portable data processor is high 
enough it is even possible to determine the approximate 
velocity or acceleration of the portable data processor 
when it is in motion. For example, if the portable data 
processor automatically acquires its location every 5 
seconds, then the processor may calculate the differ- 
ence in location and divide that distance by the 5 second 
acquisition interval to determine the processor's approx- 
imate velocity. Through successive determinations of 
velocity the acceleration of the portable data processor 
may also be obtained. 

Velocity or acceleration information can be used to 
select and activate a user interface environment based 
upon the portable data processor being in motion and 
could even be used to determine the approximate mode 
of transportation being utilized. For example, if the proc- 
essor determines that its velocity is greater than 300 
miles per hour then it could safely assume that the port- 
able data processor was traveling in an airplane. The 
portable data processor could then select and activate 
a user interface based upon the portable data processor 
being in an airplane and even prevent access to certain 
applications or data while the portable data processor 
was traveling in the airplane. Thus, the portable data 
processor could determine if the location was an unse- 
cured location, such as in an airplane, and prevent ac- 
cess to sensitive information and applications in such 
an unsecured location. When the portable data proces- 
sor is returned to a location where security is not a prob- 
lem, access to the information could be reestablished. 
Likewise, a combination of location and velocity infor- 
mation could be used to select a user interface environ- 
ment. For example, a velocity of 20 miles per hour com- 
bined with a location indicating the portable data proc- 
essor was over water could be used to select a user in- 
terface environment suitable for a boat or ship. As will 
be appreciated by one of skill in the art, numerous other 
combinations of velocity, location or acceleration could 
be used to select an appropriate user interface environ- 
ment associated with the situation having those charac- 
teristics. 

One particular embodiment of the present invention 
will now be described with reference to the flow charts 
of Figure 2 and Figure 3. As seen in Figure 2, block 50 
reflects the portable data processor acquiring its geo- 
graphic location. After acquiring the geographic loca- 
tion, the portable data processor determines if the loca- 
tion of the portable data processor has changed as 
shown in block 51. 

If the location of the portable data processor has 
changed, the portable data processor determines if the 
portable data processor is in motion as shown in deci- 
sion block 52. As discussed above, this may be accom- 
plished through successive acquisitions of the geo- 
graphic location of the portable data processor If the 
portable data processor is in motion, then the user in- 
terface environment associated with the portable data 
processor being in motion is selected as shown in block 



56. As discussed above, the user interface environment 
may be selected based upon the rate of motion of the 
portable data processor or simply may be a user inter- 
face associated with the portable data processor being 
5 in motion. 

Returning again to block 52, if the portable data 
processor is not in motion, then the user interface envi- 
ronment is selected based on the acquired location of 
the portable data processor as seen in block 54. 
10 After selecting a user interface environment, the 
portable data processor determines if prevention of ac- 
cess to elements of a user interface environment is re- 
quired as seen in block 58. If prevention is required, then 
the portable data processor prevents access to the spe- 
is cific elements of the user interface environment as 
shown in block 60. The portable data processor then ac- 
tivates the selected user interface environment as 
shown in block 62. If no prevention is required, then the 
portable data processor may activate the selected user 
20 interface environment as seen in block 62. 

The portable data processor then determines if lo- 
cation sensitive data is available as shown in block 64. 
If no location sensitive data is available, then the porta- 
ble data processor acquires the next geographic loca- 
ls tion as seen in block 50. The acquisition of the geo- 
graphic location may be delayed by a specified time pe- 
riod or may occur once the steps shown in Figure 2 have 
been completed. If location sensitive data is available, 
then the portable data processor obtains the location 
30 sensitive data shown in block 66. The portable data 
processor then acquires the geographic location of the 
portable data processor as shown by the return path to 
block 50. 

Returning to block 51, if the acquired geographic 

35 location of the portable data processor indicates that the 
portable data processor has hot changed location, then 
the portable data processor checks to see if location 
sensitive data is available as shown in block 64 and car- 
ries out the steps described above based upon whether 

40 or not location sensitive data is available. 

Figure 3 illustrates operations for updating a user 
interface environment automatically based on applica- 
tion usage at a location. The operations of Figure 3 may 
be carried out simultaneously or concurrently with the 

45 operations of Figure 2 and may be seen as a parallel 
path out of block 50. The operations of Figure 3 are one 
method of associating a user interface environment with 
a geographic location. As will be appreciated by one of 
skill in the art, other methods of updating a user interface 

50 environment may be employed while still benefiting from 
the teachings of the present invention. The portable data 
processor may update the user interface environment 
associated with a particular geographic location by car- 
rying out the operations shown in Figure 3. As seen in 

55 block 70, the portable data processor determines 
whether or not the portable data processor has been 
moved to a new location. If the portable data processor 
is not in a new location, then the portable data processor 
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waits for the launch of an application as shown in block 
72. When an application is launched, the portable data 
processor records the fact that the application was 
launched and the location of the portable data processor 
when the application was launched. These actions are 
shown in block 74. The portable data processor then 
checks the acquired location to see if it is changed, and 
if it has not, again waits for the launch of any other ap- 
plications at that location as shown in block 72. 

Returning to block 70, when the portable data proc- 
essor is moved to a new location, the portable data proc- 
essor evaluates the usage of applications from the pre- 
vious location of the portable data processor as shown 
in block 76. This evaluation of the usage of applications 
may be done by examining the record of launched ap- 
plications at the previous location. The portable data 
processor then updates the user interface environment 
based on the use of applications at a particular location 
as shown in block 78. This update may increase or de- 
crease accessibility of applications and may result from 
repeated use or prolonged non-use of an application. 
The portable data processor then waits for the launch 
of an application at this new location as shown in block 
72. in updating the user interface environment, the up- 
date may be accomplished as discussed above with re- 
spect to the historical update of the user interface envi- 
ronment. As will be appreciated by those of skill in the 
art, minor movements in the portable data processor 
may or may not be viewed as a change in location of the 
portable data processor depending on the use of the 
portable data processor. For example, in the airport sit- 
uation, moving from one wing to the next of an airport 
may change a satellite positioning value for the portable 
data processor but would not change the location of the 
data processor. 

Particular applications of the present invention will 
now be discussed with reference to the following exam- 
ples. 

Figure 4 is an example of a possible user interface 
environment for use in a medical environment. The user 
interface environment shown in Figure 4 would be pre- 
sented to a user of a portable data processor. As seen 
in Figure 4 a number of icons represent various appli- 
cations or information for use by a nurse or doctor. For 
example, the ■Supplies'' door in Figure 4 could be se- 
lected by a user to view the current inventory of supplies 
available or on order. Icons may be selected by any 
number of methods such as with a pointing device such 
as a mouse or with a pen device or audibly by speech 
recognition. 

As the user of the portable data processor having a 
user interface environment as shown in Figure 4 moves 
about the hospital, the user interface environment may 
change to provide a location sensitive user interface. 
Thus, for example, when a nurse or doctor does 
"rounds" the user interface environment could change 
from that shown in Figure 4 to that shown in Figure 5. 
When the user enters a patient's room, the portable 
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processor could automatically detect its location as a 
particular room and modify the user interface environ- 
ment to that shown in Figure 5. Alternatively, the user 
could input the room number as they enter the room and 
5 the portable data processor could select the appropriate 
user interface environment. 

In the present example, upon acquisition of the lo- 
cation of the portable data processor as a patient's 
room, the portable data processor would display the us- 
er interface environment shown in Figure 5. Because 
the portable data processor is located in a patient's 
room, icons of applications and data appropriate to the 
patient are made more accessible to the user For ex- 
ample, as illustrated in Figure 5, the data clipboard is 
displayed with information specific to the patient. Fur- 
thermore, icons reflecting applications which may be 
used in a patient's room, such as the EKG icon or the 
file drawer icons of Figure 5 are made available to the 
user. These icons would access applications such as an 
EKG history of the patient or a database of the patient's 
medical history. The user interface environment has, 
therefore, been modified to make location sensitive in- 
formation and applications more accessible to the user. 
Likewise, the previous icons of the supply room or the 
emergency room have been removed from the user in- 
terface environment and made less accessible as they 
are not appropriate for the user's present location. 

In an example of a user interface providing security 
features, the user interface environments of Figures 4, 
5 and 6, may be used to illustrate such an application. 
When the portable processor is located in a patient's 
room and the user interface environment of Figure 5 is 
in use, because of privacy concerns about other pa- 
tient's medical information, the user may not access in- 
formation about other patients. However, when the port- 
able processor is moved to a more secure location, such 
as the doctor's office, when the user selects the 
■Rounds" clipboard of Figure 4, the user interface envi- 
ronment of Figure 6 is activated. Because the portable 
data processor is located in a secure location, the user 
interface environment of Figure 6 incorporates access 
for the user to select information for any patient by use 
of the pull-down patient menu of Figure 6. Therefore, 
the portable data processor has both prevented access 
and allowed access to information based upon the ac- 
quired location of the portable data processor. 

Figures 7, 8, 9 and 1 0 illustrate another example of 
a location sensitive user interface according to the 
present invention. The user interface environments of 
Figures 7, 8, 9 and 10 are applicable to the utility field 
and may be used by a utility meter reader or repairman 
with a portable data processor. As seen in Figure 7, 
when the portable data processor is stationary at a res- 
idence, a user interface environment appropriate to a 
residence is utilized. Thus, icons such as the utility me- 
ter are made accessible. When the portable data proc- 
essor is in motion, such as in the utility vehicle, then the 
user interface environment of Figure 9 is utilized and ap- 
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plications and data appropriate for use in a vehicle are 
made accessible and the applications and data for a res- 
idence are made less accessible. As seen in Figure 9, 
in the motion user interface environment icons for the 
map, cellular phone and compass applications are 
made more accessible to the user. This user interface 
environment could also be the default user interface en- 
vironment such that if a location does not have a spec- 
ified user interface environment then the user interface 
environment of Figure 9 is utilized. 

When the portable data processor is no longer in 
motion, which may be determined by the velocity of the 
data processor being below a predefined threshold for 
a predefined time period to filter out momentary inter- 
ruptions in motion such as those caused by traffic or a 
stop light, the user interface environment based upon 
the acquired location of the portable data processor is 
utilized. The portable data processor could utilize the 
user interface environment described above with re- 
spect to Figure 7 if the portable data processor is located 
at a residence or could utilize the user interface environ- 
ment shown in Figure 10 if the portable data processor 
is located at a utility pole. Furthermore, location sensi- 
tive data, such as the name of the owner of the resi- 
dence (as shown in Figure 7) or the designator of a utility 
pole (as shown in Figure 10) may be made available 
based upon the acquired location. 

Figure 8 is an example of a user interface environ- 
ment which has been modified based upon historical 
use of an application or data at a location. As seen in 
Figure 8, the residence user interface environment of 
Figure 7 has been modified to include an icon for a 
"Service Termination Procedure." By selecting this icon 
the user is presented with information about how to ter- 
minate a customers utilities This icon was incorporated 
in the user interface environment as a result of the series 
of events described below. 

Previously, when the portable data processor was 
at the location of the Jack Smith residence, the utility 
service was terminated at that residence. The user in- 
terface environment utilized on that previous occasion 
would be the user interface environment illustrated in 
Figure 7. On that occasion, the user selected the "sign 
post" icon to obtain the termination procedure. 

On a subsequent visit to the Jack Smith residence, 
the user interface environment of Figure 8 is utilized be- 
cause of the previous request for the termination proce- 
dure information. The "Service Termination Procedure" 
icon is incorporated in the user interface environment 
and made more accessible as a result of the historical 
use at the Smith location of the termination procedure 
information. 

Alternatively, the user interface environment of Fig- 
ure 7 could be modified based upon historical use in 
combination with location sensitive data. For example, 
the "Service Termination Procedure" icon of Figure 8 
could be made more accessible based upon prior use 
at a location and information that the resident has not 



payed its utility bills for a specified period of time. Oth- 
erwise, despite its prior use at a location, the "Service 
Termination Procedure" would not be made more acces- 
sible if the resident was current in its bills. 

s As will be appreciated by those of skill in this art, 
the preceding examples are provided, not to limit or de- 
fine the scope of the present invention, but to illustrate 
the nature of the present invention and possible uses 
for the teachings of the present invention. These exam- 

10 pies may be modified in many different ways while still 
obtaining the benefits of the teachings of the present 
invention. 

In the drawings, specification and examples, there 
have been disclosed typical preferred embodiments of 
is the invention and, although specific terms are em- 
ployed, these terms are used in a generic and descrip- 
tive sense only and not for purposes of limitation, the 
scope of the invention being set forth in the following 
claims. 

20 

Claims 

1 . A method of providing a user interface environment 
25 for a portable data processor, the method compris- 
ing the steps of: 

acquiring a geographic location of the portable 
data processor; 

30 

selecting a user interface environment associ- 
ated with the acquired location of the portable 
data processor; and 

35 activating the selected user interface environ- 

ment as the user interface environment of the 
portable data processor. 

2. A method according to claim 1 wherein the selecting 
40 step is predicated by the step of: 

determining if the portable data processor is in 
motion; and 

45 wherein said selecting step comprises the step 

of selecting a user interface environment asso- 
ciated with the portable data processor being 
in motion and associated with the acquired lo- 
cation of the portable data processor. 

so 

3. A method according to claim 1 or claim 2 wherein 
said acquiring step comprises the step of accepting 
user input specifying the location of the portable da- 
ta processor. 

55 

4. A method according to claim 1 or claim 2 wherein 
said acquiring step comprises the step of acquiring 
the location of the portable data processor through 
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an automated position sensing system. 

5. A method according to claim 1 or claim 2 wherein 12. 
said acquiring step comprises the step of acquiring 

the location of the portable data processor through 5 
a global positioning system. 

6. A method according to any preceding claim further 
comprising the step of providing location sensitive 
data based upon the acquired location of the port- io 
able data processor. 

7. A method according to any preceding claim further 
comprising the step of associating a user interface 
environment with a location based upon a historical 1$ 

use of software applications at the specific location. 1 3. 

8. A method according to any preceding claim further 
comprising the step of preventing activation of a us- 
er interface environment based upon the acquired 20 
location of the portable data processor. 14. 

9. A method according to any preceding claim wherein 
said selecting step comprises selecting a software 
application as the user interface environment asso- 
ciated with the acquired location of the portable data 
processor and wherein said activating step com- 15. 
prises launching an instance of the selected soft- 
ware application. 

30 

1 0. A method according to any preceding claim wherein 

the user interface environment comprises a graph- 16. 
ical user interface environment having icons asso- 
ciated with software applications and wherein said 
selecting step comprises selecting a preselected 35 
group of application icons associated with the ac- 
quired location of the portable data processor as the 17. 
user interface environment associated with the ac- 
quired location of the portable data processor and 
wherein said activating step comprises incorporat- 40 
ing in the graphical user interface the selected 
preselected group of application icons associated 
with the acquired location of the portable data proc- 1 8. 
essor. 

45 

11. A data processing system comprising: 

a portable data processor; 

19. 

means for acquiring a geographic location of so 
said portable data processor; 

means for selecting a user interface environ- 
ment associated with the acquired location of 
said portable data processor; and ss 

means for activating the selected user interface 
environment as the user interface environment 20. 



of said portable data processor. 

A data processing system according to claim 11 fur- 
ther comprising: 

means for determining if said portable data 
processor is in motion; and 

wherein said means for selecting comprises 
means for selecting a user interface environ- 
ment associated with said portable data proc- 
essor being in motion and associated with the 
acquired location of said portable data proces- 
sor. 

A data processing system according to claim 11 or 
claim 1 2 wherein said means for acquiring compris- 
es means for accepting user input specifying the lo- 
cation of said portable data processor. 

A data processing system according to claim 11 or 
claim 1 2 wherein said means for acquiring compris- 
es means for acquiring the location of said portable 
data processor through an automated position 
sensing system. 

A data processing system according to claim 11 or 
claim 1 ? wherein said means for acquiring compris- 
es means for acquiring the location of said portable 
data processor through a global positioning system. 

A data processing system according to any of 
claims 11 to 15 further comprising means for pro- 
viding location sensitive data based upon the ac- 
quired location of said portable data processor. 

A data processing system according to any of 
claims 11 to 16 further comprising means for asso- 
ciating a user interface environment with a location 
based upon a historical use of software applications 
at the specific location. 

A data processing system according to any of 
claims 11 to 17 further comprising means for pre- 
venting activation of a user interface environment 
based upon the acquired location of said portable 
data processor. 

A data processing system according to any of 
claims 11 to 18 wherein said means for selecting 
comprises means for selecting a software applica- 
tion as the user interface environment associated 
with the acquired location of said portable data 
processor and wherein said means for activating 
comprises means for launching an instance of the 
selected software application. 

A data processing system according to any of 
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claims 11 to 19 wherein the user interface environ- 
ment comprises a graphical user interface environ- 
ment having icons associated with software appli- 
cations and wherein said means for selecting com- 
prises means for selecting a preselected group of 5 
application icons associated with the acquired loca- 
tion of said portable data processor as the user in- 
terface environment associated with the acquired 
location of said portable data processor and where- 
in said means for activating comprises means for 10 
incorporating in the graphical user interface the se- 
lected preselected group of application icons asso- 
ciated with the acquired location of said portable da- 
ta processor. 
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